This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 





05C0 



PATENT 
1794^0*4^— 



IN THE U.S. PATENT AND TRADEMARK OFFICE 
Hiroshi KUMAGXl'et al . Conf . : 2J&CT9~ 
10/058, Group: 




January 29, 




02 



Examiner : uTOSSTgTTEB 




METHOD FOR LASER COOLING OF ATOMS AND 
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LETTER 



Assistant Commissioner for Patents 
Washington, DC 2 0231 

Sir: 



April 16, 2002 



Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. § 
1.55(a), the applicant(s) hereby claim(s) the right of priority 
based on the following application (s) : 

Filed 



Country 
JAPAN 
JAPAN 



Application No, 

2001- 20243 

2002- 11558 



January 29, 2001 
January 21, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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[0 0 8 3] 

otczR-r it3<Di/vnyffimm¥n?$zui-i'> bytmi o o&^ 

[0 0 84] 

z(D*ftmi"-*f-#twmmi 1 o&, ^i«5ti 1 

l &ffi^ff#§i l 2 i2«fiii l 3 IIg§F7^A- H4t 

> mmmm&^i 1 5 htfgBs^tiTvxs,, 

[0 0 8 5] 

MM5:MMIS[^glt-^ 3 £ tc £ y , */ U n >I^© S ^ffi#^OBS 2 ^©M 

fflvmmmF^^^- 1 1 4^p>^m^^m^#ii i 2{cmij^ti«5<ke) 
MffiT'^j y -s <fc e> fcta^ £ nx v^ s „ 

[0 0 8 6] 
[0 0 8 7] 



2 1 
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#2 0 0 2-0 1,1 5 5 8 



mi 3 &#Mb&#e>, m*<Du-*f-<fcmizm^2>3K- u> h^®^ Lxm 

l l (c^t-r l &<Di/V ziyffimm^ 3#nt- u> hftggU o o' 

^u-if- #£p§g« (ffift ffiiftitttg & #in u fe s/ u n > «5*ffl tr u # n t - u > 
£U Hi 2(c^Lfe«^i:l^-^^ttffi^-rs«^ictt, Hi2icja^ 

[0 0 8 8] 

y-^igi i o' MftMwmuLT, %zi*m&&i 

li' fc, ffi»3W»ii2' i:, ^2«MH3' fc, ««»K9>fA- 
114' MM&^&^i l 5* t#ffl^£*lTV>S 0 
[0 0 8 9] 

rrt% IMIiHl 1 5' tt=E-KH«M«««:A*Sti, ^©^E- KH? 
MMMi££MMM|-f S r £ ic J: y , U 3 Sa&Rfflfe#(Dfc 2 m<D 

mmvmm^F^jrt- 1 1 4' »^Ri9'msERffii2' tcm^s*. 
ii2' ^^m*^ti^3 fc- u> h^©«3t^ ^'jn^if^iffla}^ 

[0 0 9 0] 

o£»J, r©M^M^aSJC<fc y, ^2 5 2. 4 nm<D^t-U> hftCDmyb 
[0 0 9 1] 

«0 ©«©^*©— ' WJcov^TSiro-r*-. 
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[0 0 9 2] 

zomi 4 izm-t^mu-^f-^mmmi 2 ojcasnTtt, _tiHb^cwi/ 

-if-^LT, JlftlftlCkJ:, l^©$fi2 5 2. 4 nm0CWl/-f-^^T 
[0 0 9 3] 

3©*^l/-if-^*P^gl 2 Ote, i/U3>M^lcWLTftSL*tcJ:S^ 
S£ £ ft S L 7J (C J: 3 # £P £ © M # £ m m •* £ Z. £ # T*£ 6 . 
[0 0 9 4] 

HPt>, *^il/-f-^iPiil2 0tt, M^©b-if-^£PlCMV)S3t-. 
h3fc®£ 5 2. 4 nm©i/'J n>MCW^-if- 1 2 1 fcffi^S 

2¥MMgl 24il, ^F7>fA'-l 2 5fc,'*8«#l 26L » 1 U>X 
127at, ti^fi^l 2 8t, ^2 2 7 b il, MftSMfrJ-K^ 

>f A- 12 9 fctfffiaStlTl**. 
[0 0 9 5] 

drr% i/Vnym**m$L±ilzj:*)mft?2>m&lz&, fi)tfif 128 
[0 0 9 6] 

[0 0 9 7] 

fcfc, i"j3>«CWI/-f - 12 1 £^l¥M*«l 2 2 £<Z>ISItC«j063* 
[0 0 9 8] 

SS2 5 2. 4 nm©i/U2>fflCWl/-f-12 1i:lT{t M/U* 
, 1^1 0 0 9. 6 nm©77^A- Iz-f-^^lz-f -®I4SI$?: 
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[0 0 9 9] 

o^t, b 1 575mhi 7 *&m\si&tfhnm\z.mm?z>o 

[0100] 

SI 5{ci£, 2/U =r>MCWU-if- 12 1 iiLTMV^iilfflttSnt- 
l/> r-^5 0 0O«WHfJ5R^3*lTfe*;, ZKDHH- l/> h^^5 0 0 li, 
H i (DM^(Z)L/-if-^$:^-r-5m 1 (BU-if-^fifcS/X^&i: 1X0^1 
iP§ (First stage) ^aP^M^MtftS/^^A 1 0 0 0 ^, & 

M 0 0 0K£V^£jE££;ft£f§lC7>MJItf>l'-- If-ftfcagAU f lCDi^CD 

is-^-%t.m2<Dm&<D\/-v-%h<bmmffi.m&\z& v&3 0)mM<z>u— if 

econd stage) #fflS#*6»^2fcS3£&^:*-5 i A 2 0 0 0tJ:'J fc<5 % 
[0101] 

fit, h^«5 o o<DmimmftB&m&MWL-&mmisxT& 1 

0 0 0 N d : Y V0 4 U-if -<DH 2 J&H&IC J: *J *lTM£ 7 4 6 n 
m©U-if-3fe5:mi?f-r-5 U Kf ^>f77-< "V U — if— (T i 

:sapphire laser 746nm) 1 0 0 2 il, U > yS^-*^- 
K> -0-7 7 >f 1 0 0 2fr&ffilt3ftfcU-if-«&WgL-rffllt 

t57-fVl/-^ (ISR).1 0 04 t, T>f V 1 0 0 4 fre>ffi!t£*l£: 

U-if-^©^- KSE-^^^e)^^)©^- K»£ffil/>X (ML) l 0 0 6 
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i o o 8 1. &nm*frfrb&mztif~\s-*f-yhZMyb-r2>f£iMyti'>xi 

0 10t, 0 1 0^^mM^tlfel/-if-)t$:$^lcm^-r-S 

^ 2i3ti/>xi 012^ mzm^y^i o i 2 7b^mM^4xfei/-if-^ 

Oyb$&ZMx.Z>feSb<D±)x$i$ 9- 1 0 1 4 fc, 1 0 1 4^p>mi^ 

U-if-^©^- KStefefr^feft©^- KS^Ml/>X (ML) 10 1 
6 &m$5*ft 1 0 0 8 &«^tSAM^5 5- (Ml) 1 0 0 8 - 1 (^ 
i&lTSo ). &38iSLfel/— !f-^©«^S:|fJMLfe^ll^«** <HC) 10 

1 8t, l o i 8^e>ffi*snfc^^#Jc3lc5v^T«ig»*«; 

1 0 0 8 £££1*3 5- (M2) 1008-2 (^frfS. ) <Z>f2I9:& 

«Sr#S&-rstrx^3R^- (PZT) 1 0 0 8 - 5 (tats. ) Srffii&'tS^- 
«(servo) 1 0 2 0 i: S^LT*^S*lT V^S. 
[0 10 2] 

rrt% ^S^*^l 0 0 8fi ^- K1^MU>X1 0 o 6^e>ffitt£*ifc 
MS 7 4 6 nm<Dl/-if-3fe&#»»##l 0 0 8 MAt5AM^^5- 
1 00 8-U, tTx!/3g^l 0 0 8 - 5(D|gt&{Ci: »J BB®&«& 
lt^7-1 00 8-2il, £iRJ*S9- (M3) 1 0 0 8-3 t, 1 

0 0 ScD^gP^b-if-^&ffilt-r^ffi*^ 5- 1 0 0 8-4 £Mft^ 9- 

1 0 0 8 - 2©«j£ffi«&«*&*Sfc:x!/ili^l 0 0 8- 5 L Mlf^7 - 1 
0 0 8- 3 ilffi^j^ ^- 1 0 0 8-4 ££M4>fti&_ttC@2S3*l£L i B 3 O 5 
^b h b (LBO) 1 0 0 8 - 6 £$:mLTMf&ZtlX^2> 0 

[0103] 

r©LiB 3 0 1 0 0 8 - 6 ti, MS 7 4 6 n m<D b-lf-ft©^ 2 Iff 

Mm (MS 3 7 3 nm) Z> 0 *t=., LiBgO 5 Jg& 1 0 0 8- 6(Z)« 

Vmhftmi* re = 9 0° j , l> = 3 7. 5" j .Tf»»J, fiSfittl 5mmTf 
fet>, A^JfflJ (±R&$ 7-1 00 8-3i) {CMS 7 4 6 nm©i^if3-f 
A ylfZML. milW (m^7^^- 1 0 0 8-4i) {C 74 6nm£373nm 

[0 1 0 4] 

Ktsm^^'y- 1 00 8-ltt, MS 7 4 6 n mCO Iz-if-ft© 2 
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» 7 3 nmCDb-lf-fttejgiii-fr-f, «S7 4 6 nm©l/-f -)t09 8 

%&MlfU ^3 7 3 nm0l/-f-)|09 9. 9 %J£JLt 3 <fc O iZWt 

^34XT^S„ 9- 1 0 0 8 - 2 tt, ^7 4 6 nm©l/-f- 

7fc£3Si©i±1\ M?3 7 3 nm(Z)U--tf-3 , 6 5:^ili-l±i :t , $«7 4 6 nm0l/- 
if-^©9 9. 9%£Lt£J£&fU •jffiS 3 7 3 n m(Z) Iz-lf-fttf) 9 9. 9 %J£* 
±&iRft'r*«fc?tC&5iS*lTV*S. Sfc, MM^- 1 0 0 8-3H WiM 
7 4 6 nm(7)l/-if-^$:Mjgi±-r, jKS3 7 3 n m(D U-if -^^^igit-f, 
ifi7 4 6 nmffll/-f-^0)9 9. 9 %J^_h £&f* U 3 7 3 n m<D V- 

• -*f-fttf>9 9. 9%J^±£Htif^SJ:e>Cig^;**lT^3 0 * fe, m#^-i 

0 0 8- 4lt 2MlC#Mm=I-T r Y >^#j&&3*lTV>T, ig3 7 3 nm(01/ 
-if-^(Z)9 5%£^i®U t^7 4 6 nm©l/-f-^9 9. 9%^±$:M 
*f -t 2> <t "5 IZWtfe £ tlT V* £ „ 

[0105] 

fit, _tfBLfc4%©^^- (AiJ^55- 1 0 0 8-l, ±^m^^~ 

1 0 0 8 -2, ^flUr?- 1 0 0 8 -3 iS £ZfmjJ$^- 1 0 0 8 -4) fcfc, 

KSE#ffll/>Xl 0 0 6#e>fflJW3*lfc8hR7 4 6 nm©l/-f-^ ^ 
mu-if-^&AIJStifeA^^^^- 1 0 0 8- 1 &3gi©LT££aU^- 
1 0 0 8 - 2^\3iff L, -£fctt$. 7-1 0 0 8 - 2*»6>^SI#^9 - 1 0 0 8 - 
3/\5ifTU ^SIf57- 1 0 0 8-3^f>LiB 3 O 5 ^il 0 0 8- 6 $:I 
jgLTffiiJ^^-100 8-4^\5iff L, ffiiJ^7-1 00 8 - 4 A^ritt^ 
^ ^- 1 0 0 8 - 1 ^iiff-r-S^i^i:^^ J: e> &c@2g£*iTVN£ 0 fi£oT» A# 
^^7-1 00 8-1, Mlf^7- 1 0 0 8-2, ^Slf^7- 1 0 0 8 - 
3 feJ;t>*ffii3^ 7- 1 0 0 8 -4 fC J:oTH*ftfe««;cfcttS U— !f-3fe©3ft 

[0 10 6] 

Z1^T% ^RM^^~ 1 0 0 8 -3^<dL i B 3 0 5 M^1 0 0 8 - 6 feiii© 
Ltffiij^7- 1 0 0 8 -4 s\mftLfc Is-if-ybOtelMDmnS 7 3 n m(D U 

—*?-yt\ts *<D9 5%tfimmisT&iMfti'yxi o 1 o^stfr-rs. 

miJ^ 7- 1 0 0 8-4 ^6AM^^ 7— 1 0 0 8 - 1 ^itffLfc U-'tf-ft 
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©«:*«fi7 4 6 nm(DU-4f-ytlt, -£<Z> 2 LTg*MM##B£t£ 1 

0 1 

[0107] 

fix, o o©^2SPg^aj^S«Mi«*3ESIS/^^A2 

OOOtt, m-Bk7 8 0 nni©L/-if-^$:miift--S#- ; E- K^^U-if- ( 
LD 7 8 0 nm) 2 0 0 2^, =E- F¥Sft V—*f- 2 0 0 2 £ 
tlfcU— »f-^S:l9»L/Tffilf'r«T>r V b-* (ISR) 2 0 0 4 -T>fV 
2 0 0 4 7^£>ffifif3;ft£: l^-lf-fttf)^- K^-a-fcfi^fctfxZ)^- 

(ML) 2 0 0 6 ^, S E — Kl^ffl 1/>X2 0 0 6 fribttiM&tlfc. V — 
•V t -fttfAttiStlZ>PkM&*fo2 0 0 8 &J8«#2 0 0 8frbmmZtlfc 
mM2 5 2 nm(DV—^~%^KM\^Xz2\L^\yy V%U5 0 0 CD^.gP^fl^-r 
(HR2 5 2) 2 0 1 0 ^jg**flc 2 0 0 8 SrMtSAA 
(M5) 2 0 0 8 - 1 (fits. ) U— tf-^Olift £ 
#JfflLfcgll^f-5§-#l!£f§ (HC) 2012t, ^Mf%4f|2 0 12A^a}* 

2 4x£i*!!<!#lc«o^T#--^- 0 0 2 ZMWlTZV-tf 
mm (servo) 2014 i:, 2 0 0 8 $:MtSAM^5 7- 

(M6) 2008-2 (^i$-r£ 0 ) * : mBL\stc.\s-*?-%<DU%itmmhfem 
- (ho 2016L mmm^&£.%§2 o 1 6frbmjjznr~mm 

fg#fC«o^T#3g#§;*:fls2 0 0 8 5rMt5Mlf^7- (M 7 ) 2 0 0 8 - 

3 ) ©iHSS^g^^m^-^tfX^^ (PZT) 2008-5 (^ 
&~fZ> 0 ) ^M-TSit-^TO (servo) 2018 H &m L rMfcZ tlT 

[0 10 8] 

rrr% 2 0 0 8 te, =E- KI^ffll/>X2 o o 6^f,a}*f^Hfe 

8 0 nm<Dl>—V ! -yb%:pkn%$*&2 0 0 8fiA#At*A*^^5- 
2 00 8-U, »l©Pg^a$*tB»M»t^ift2/^^A 1 0 0 0j^e>ffil*2*l 
.fci&R3 7 3 nm(D\s-*?-%*?kmm*&2 0 0 8MAtSAiJ^^7 
-2008-2 i:, tfx^2 0 0 8 - 5 ©fglfrtC «fe »J ffiffitett & aMTT S £ 

2 7 ffiU#2 0 0 2 - 3 0 0 3 8 4 9 
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fcttS.^- (M7) 2 0 0 8 -3 il> &Mm*fa2 0 0 8 ©fl.ftS'S I/— if -3fc& 
ffilftl>ffiA^7- (M8) 2 0 0 8-4 £, 0 0 8 - 3 <Z)S8j£ 

fa«S:«i&-r«brx!/3R : ?-2 0 0 8- 5 t, £jR»$7 - 2 008-3*: 
5-2 0 0 8-4 il^M^^S&^iCSBe^n^/S - B a B 2 O 4 jg& (B B O) 

2 0 0 8- 6 tZ^LTm&ZtlX^&o '(D|3-BaB 2 O 4 2 0 0 8 - 
6li, J:e)JC^DM?SM-^{C<j: y^«2 5 2 n m<D \s-+?-%*:^*L~$- Z> 

o 

[0 10 9] 

Ai7M-«^ 7-2 0 0 8 - 1 H 2Mlc#®J^n-T r ^ >$r#163*iTV<T, 
#^7 8 0 nmCDl/--!f-3fetf)2%$:jgi®U }&:R3 7 3 n va<D V —*f-%(D 0 
. 0 2%£>Si®U iS7 8 0 nm©l/-if-)tO9 8%^lfl, 7 3 

nm©l/-f-^CD9 9. 8 % SSIftS <fc "5 fCl25££ tlT A±l%£ 
^$7-2 0 0 8-2!t 2M{C#MM3-^^ >^#Sfe£*lTV^, iSS3 7 

3 n m© l/-f -Jt© 2 $5? 8 0 nm(Db-f-^0O. 0 2% 
£3§i®U M^3 7 3 nm©l/-f-)i6©9 8%£MttU 8 0 nm©l/ 
-if-^©9 9. 8%S:M*f'r-5«fcC)lC^34xTV>S 0 ±£^7-2 
0 0 8-3&, ^^7 4 6 nm©l/-1f-7 , 6&^il§i±"f, 7 3 nmffll/- 
if-^^jSi^it-T. i57 4 6 nm®l/-f-^09 9. 9%JgiLt&fiM : U $ 
l3 7 3 nm®l/-f-^©9 9. 9 % 5 J: 3 tit ^S. £ 

, m^J^ 9- 2 0 0 8 -4 li, SfiJC^MJKn-^-f >^#J££*lT^T, 
2 5 2 nm©L/-if-^tC*fbT«8 4%3gi©i-£#, i&S 3 7 3 nm&e>tf{C 
^7 8 0 nmtf)l/'-1f-) l £{C*fl/T&9 9. 8 %J^_t<Z>,KS*¥£ =foo 0 
[0 110] 

fit, Jhga L £ 4 #c<Z) ^ 7 - (AiJ^7-2 0 0 8-l, Atjffi^^. 7 
-2 0 0 8-2, Mlf^ 7-2 0 0 8-3 i^ffiij^ 7 - 2 0 0 8-4) \Z 
, =E- I/>X2 0 0 6^e>ffiftfStlfelR«7 4 6 n m© 1/ -if -Kit, 

mmis— *f-ft&A#3*lfcA;&*g-£3 7-2 0 0 8 - 1 5:IIltAM^^ 
7-20 0 8 - 2'\iif?U Al*7*£^ 7-2 0 0 8 - 2^^Slf^7-2 0 
0 8- 3^*1^ U £H!*A7-2 008-3 ^y-BaB 2 O 4 *gg 2 0 0 
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8-6 ZMi&LXftjjS. =7- 2 0 0 8 — 4 ^jifrL, ffi^^ - 2 0 0 8 - 4 
"bA^J^^- 1 0 0 8- 1 ^M?Tl-3ft&t&£<i:e>tCfBS3*\,TV^£ h 
fcfc, 1 1 Stt^IS^SJBCi^^f i» l o oo^e,ffi^ntiS3 7 

3 nmtf)l/--!f-ft#, ^mu--tf-^$:Alf^tlfeA*^^ 5- 2 0 0 8 - 

2 &j§i®LT:£jKi£U 9- 2 0 0 8 — 3 ±RM^^-2 0 0 8-3^ 
f)|3-BaB 2 0 4 ^ H 12 0 0 8 - 6 LT &J] ^ =7 - 2 0 0 8 - 4 ^Mft 
U ffi*^7-2 0 0 8-4^?)A^^7-1 0 0 8- lAMU A7JJS 
^7-1 00 8-1 frbAJjffi&S.^- 2 0 0 8 - 2'\j§?T-f £ 
■9{Ci2g$nT^S 0 «ot, A^J^-a-^^-2 0 0 8- 1 / A#M-£ ^5 - 2 
0 0 8-2, ^SM5 7-2 0 0 8 - 3 ^- 2 0 0 8 - 4 iC <koT 

[0 111] 

rziT% - 2 008 -3^mn^r=. \s—*f-yt<Dtefr<Dm-&2 5 2 

nm<D Is *:<D8 4%1$mMLT'm)xM^^- (HR2 5 2) 2 0 1 
O^mfi-fZ* ffi*^7-2 0 0 8-4^^AM^^7-2 0 0 8-1 

^it^fL^b-if-^©^^^^? 4 6 nmCDLz-if-^li, -£tf)2%#jgi® 
bTg^fg##§£3§2 0 1 2 'siifrb, A^3M^^^-2 0 0 8 - 1 fribA±'& 
^^7-2 0 0 8 - 2^it^fL'fc ^-if-^©^*^M^3 7 3 nmfflb-f-' 
- ftte, ^<0 2%#i§iiiLTi^M##B£Si2 0 1 6/sii^-rs 0 

[0 112] 

&ic, nt- i/> o o tcJ3^si&f^©«tMtcovxTm^f £1* 

. mi^Pg^P^^M^^i/X^Al 0 0 0^CfeV^T, U^y^-^E- 
>*77>ft U— if- 1 0 0 2^Pjmit$tl«5>M^7 4 6 nmCDlz-lf- 
7fc£2yg«:#l 0 0 8{C#AU &M%5*<b 1 0 0 8 ft T? 
2yg#!##:i 0 0 8|*f<Z)L i B 3 O 5 |gfi2 0 0 8 - 6 &C J: 'J 31 2 ^fg?& 

3 7 3 nm) < #g££i±£ 0 

[0113] 

H^T, m2|g|Sg^[J^#IMM*^m^^7 : -A2 0 0 0 (C&VMT, ^ 1 ®M 
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#>m&nmmm&m&i'*'rJ*i o o ot#^tifei2iias^3 1 3 nm 

<DV-4?-%£.W.— =E- K¥2g#l/-+F- 2 0 0 2<Dm-&7 8 0 nm©l/-f- 
fth££ig3§##:2 0 0 8 {C#£, i&5 3 7 3 nm©l/-f-»I^^o 

tnz&v&*<Dyh®Lmzmmizm*2i*:. &m^*ft2 o o 8i*kd/3 -b a b 2 

O 4 ^2 0 0 8 - 6lZ&Z>mmmm&lZ£>)m&2 5 2 nm<Dl/-f-^^l 

mmizmm 3 & % a> & 0 

[0114] 

[0 115] y 

mimmM&n^mm&mmisxT&i 0 0 oiz&^x&. vyymm-^ 

- KCWf ^>t7T>f-V l/— *f- 1 0 0 2^P J m7J$tl-5?^7 4 6 nm©L/ 

i o o 6 zmLTmA-ztiz. z.<D&mi$*foi o o 8izmytzmmv. ±km 

^7-1 0 0 8-2 lcra$4lfetTxy^l 0 0 8 - 5 iZWMm^ £ 7 4 - K 
[0 116] 

±I2Lfei:^iC, #M«J&3fc3MeSi:bTfl!V*fcL i B 3 O 5 *ggl 0 0 8 -6 
©f'JffibMtt re = 9o° j , l> = 3 7. 5° j tft'J, STOl5m 

46nmt 3 7 3 n m £ (DMfctt ^ — 5 1 -f > *lT V^ B 

[0 117] 

*8P#iS##l 0 8 8 lJ3©tg£#2%i:ji;R%4'i5fc«>, A 

TJM-a-^^- 1 0 0 8- KDfcttmZQ 8%£LX. ft^lftfc-f > fcf- 

[0 118] 
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a}*i7-ioo8-4H _tSBUfc«fc 2Mic#jfl^=i-^-f y*fi*m 

StlTVNT, t&^3 7 3 nm(Z)U--!f-3 l £CD9 5%£jgi®b, i^7 4 6 nm© 
U-1f-7fc£ 9 9. 9 3*C*/SSftT^.S. fcfc, 

1 0 0 8 - 3 fccfctfffii;^- 1 0 0 8 - 4 ©j&j&ffiHiW: 1 0 0mmT*y, Pk 
M%£&{bl 0 0 8©3fc»<Z>— MCDSStt6 5 OmmUbfe. 
[0 119] 

4tt©3^- (AA^7-1 008-1, 0 0 £ 

Slf^7- 1 0 0 8-3feJ:tfaj*^7- 1 0 0 8-4) ^LiB 3 0 5 ^|2 
0 0 8 - 6 £(£>@i2ffte, 0 0 8©^- K^A^^-A©^- Kfcjtf 

— StU LiBg O 5 ^ H ^2 0 0 8 - S^^T^lf-A^ai^ Mf^X^SjS 

^^3taiO^M^^ r 9 . 1X10" 5 W~ 1 j IC&£ 0 ^gP^Jgfl 10 0 8 

zmmftzmw-tzfeto^ 2$c<?>Mytu>xi oio, 101 2&cj:»j, ^ 

fir, m^firS:$ft^ic¥fffl:bfeo 

[0120] 

5OOmW0f 2iliM*?:#fe^ £*Vli, L i B gO 5 JSIl 0 0 8 - 6 
^m*^^- 1 0 0 8 -4 tf)3gi©#5£:%J5it- L i B 3 O 5 *SSl 0 0 8 - 

» 2 ©SEPSIS tt, HiC4 0%g±T'SS 0 

[0121] 

mi&a>Q5%V> r 5. 9X10 _5 W _1 j tC^ot^Sr £. £^LTV\£ 0 Z. 
^>o A*fi^5 7 - 1 0 0 8- 1 ©S»*SftMt«r y, 
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[0 12 2] 
[0 12 3] 

• 01 5<DTm^?m2mimfr®&M&mwi-Bkmmisx9-2±2 o o o&c£tt£ 

&M$£*fc2 0 0 8«, fglJg|^gi5&Sf§MMl^^>X^Al 0 0 OtCfctt 
££^#§##1 0 0 8 tmmiZX^mtf;(D%:&rZti$X.TlS>). 7^- A-§?ifHiS§ 
if£^l/-if- 2 0 0 2frbmjjt*ft2>mm 8 O nm(Dl/--tf-3 l 6cZ)AijM-£ 
^^-2 0 0 8-ui ^l^Pg^P^igtl^^SI^^^Al 0 0 OlCfctt 
£&1§2§##1 0 0 8T'#^tlfe^2^li?g (Ml 3 7 3 nm) 0AM^^7 
-2 0 0 8-2 fcAg^T^So 
[0 12 4] 

±fEL£J:e>{C, ZL*l«b 2^©A*^^ ^-te^tl-^tKDMl"? 9 8%tf>H 

, ffl#39-2 0 0 8 -4ti, 3ii:#Ila-f-f>^lTSU, 112 5 2 
nmtC*fLTl±8 4 3 7 3 nmtebtflZ 7 8 0 nm£>Ml{C*fb 

T&9 9. Q%£k±(D&Mm : &W'=> a 
[0 12 5] 

£/Sft^ 9- 2 0 0 8 - 3 te^mz&jjS. =y - 2 0 0 8 -4 LTffi^5 0 m 
m^Mi!*^, AjBMIff 1 aB^**HK!»*«»S/^fA 1 0 0 0 
JCfcttS&JSSfcfcftl 0 0 8<£>$J^#tf>if$3 0 0 mm&c!S:5£bfco 
[0 12 6] 

1 Omml04 7. 4°#yh/3-BaB 2 ° 4 2 0 0 8 - 6 &ffl^T^6 
o U-BaB 2 0 4 ffiMt 2 0 0 8 - 6 <Z>M$$®T* 2o0AM (Ml 7 8 0 n m 
tf-ftfc^tff^igSIM (Ml 3 7 3 nm(D V ) lC*fLT<Z>& 
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[0 12 7] 
[0 12 8] 

IP*>> fgl<Z>7>f- KA^^;i/-ytC<k £MUr7-2 0 0 8-3 1CJRU 

#(nfe§lfx^i?2 0 0 8-5Jgot, MS3 7 3 nnKD^fcftJg^it.S 

-if- 2 o o 2<D&mmm&&%*5Z&fcfcLfc&m&R&mz-&L'?&i:$ 

\Z~7 A - KAy * fcfrtt, MS 3 7 3 nm©b-if-)fehtS7 8 0 nm(DU- 
[0129] 

017JC, MS 7 8 0 nm<DV—*f-yt<DAtlS'W-ZmmiZ}l »J, 
ft2 0 0 8 7b^IfcUffib£MS2 5 2 nm<7)l/— tf-3t©m^M^«S:IS«liC 
tot^t. MS 3 7 3 nm© U— if— 3fe#4 8 OmW, MS 7 8 0 n m(D U — 
if-^3 8 OmW©^, 5 0mW©MS2 5 2 n m© 1/ -if-)fc £&Jg#§:fc 
ft2 0 0 8*^HU{f}t^^#t'tfe o m^J^ 9- 2 0 0 8 - 4 ^ 0 -B a B 2 
0 4 ^^2 0 0 8 - 6 03853*^ P>, |g£L£MS2 5 2 n m© l^-if-ft « 6 
OmW£jg*_T^T, 5&JMM©^tSI3&^«: 7 % £*l£o 
h • yyZZ-te. MS 7 8 0 n m© U--*f~ytizMhX 9 2, MS 3 7 3 n m 
(Dls—tf-mzMLT 3 4, £#Jg#rt£$ctt:, MS 7 8 0 nm©l/ — tf-ftlC 
ftLXO. 6%, MS3 7 3 nm<DU--*f-mzM It 2. 5%T*&o£ 0 rtl 

#ig#©:7-f MS7 8 0 nm©U-if-ftfC*f 

IT 2 4 1, MS 3 7 3 nmCDlx-if-^iC^fLT 1 4 1 t ff3|T* £ 6„ 
[0 13 0] 

gfi*^* hJVmty^f *Xil<Dm&frbMM*:&fo2>£. MS 7 8 0 n m© 
U— tf-3fetc*f LT4. 1MHz, MS3 7 3 nm(Z)b-if-5 1 6{C*fbT7. 1 
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MHz tlltSrt^T'tfc. 
[0131] 

r©*gJHfre>» m&2 5 2 nm<DU-if-:)fc<Z>»MItti** 1 2MH z 

p>ti, */u nym^-<Du—^-^mm^(o^mm<D2 qmhz tat 

[0 13 2] 

*E- K4M*#l/— if- 2 0 0 2*»e>ffiftfStlS I/— >f-#(Bift:R& 
7 8 0nmfr67 8 5 nmi:«ftSt *a&t££<Z>ftJ£tCMffi'*-£ fc, 2 
5 1nm^f,«12 5 3 nmiT'0iliI^. (5^5 0mW©ffl*5:IST$1t 

[0133] 

Ltd*, rnsmit i/ v n ym*&>K(Dm<Dm*K %» m«KcatM-r « r n 

[0 13 4] 
[0 13 5] 

01 8&#ii^?>, ^v^tfAM^au-if-tfiffKJS^siifc 

[0 13 6] 

H5JC^-r*»WU— tf-^SI^fiS O03t-l/> h3fc«»5 2^, 

(a) jc^-r*»wu— »f-^*PSiiS8 o©^i©3n-u> h^as«u. « 

2©3k-l/> hfti!!C§P&&VUi£l3 CD3fc:- K^WSP"^, 09 (a) iZjjk 



3 4 
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•tm i cat- vy v%m%i>&z>^\z%2<Dn\z.-vy hytmmh hxm^&z. 

[0 13 7] 

ZKDEIl 8 tC^-t>5f;i/V^^A^iiMtf n#=rt:- l/> hftffltl 3 0 
271. 0nm©3t-l/> S3fc fefigftf X t £ -5 <fc O tClUfSS tlT £ »J 
, =E- KETW (n**) tTaf^U— 9*- 13U, £ 1 1 32t, 

- s#5 7-i-3 6i:, l/-f-Il»i3 7i:, 

^4^1 3 8 ££^LT#J££4XTVN£ 0 ^Sl^-l 3 5 t, ±BL 

i^-i36i:, i^-if-W^^pi 3 7£, MtMli7-i/^t;i/ 

3 8illCj:oT> ^-KUTJB (Dy?) tfn#b— tf-1 3 1^7^- 
[0138] 

lit', KM (ny^) tTn#l/-if-l 3 1 » % m&8 1 3nmT?n 

;bx$g ips~iooops (-7- y :r^g||5g#/\vi/XT*MMe(ig iooogh 

z~ighz) ©an- 1/> t-Tfe femurs o 

[0139] 

*f, KIUJB (ay*) fcTnfpl/— 9*- 1 3 1 A^ffiJ»S4xfea«tfi8 13 
nm©3t-l/> h^liUlM^m^l 3 2tCA*fS4x, HtMti? 
1 3 21CJ: »j&H(8 1 3nra03t-l/> h %h -£0>f| 2 ]VlI»<Z)tft£4 0 6. 
5 n m<Z)nfci- l/> hftiuWejJl-So 
[0 14 0] 

fit, 3 2**e>ffiif3*lfc8kR8 1 3 nmfej:m4 

0 6. 5 nm©3(i-l/> >3fett£ 2 Jft*^|ft3tl^ 1 3 3JCAft3*l, H2t^ 
3ESI3R^1 3 3 JC «fc U jftj* 8 1 3 nm©=m-L/> h3fet-e©l2lfli(DiS 
4 0 6. 5 nmffintl- b> h3tefc-e©£ 3 IftiSfjftCD 2 7 1 . 0nm©3t-l/ 
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[0141] 

£ £IC ft 2 1 3 3 3^e>ffi»Stlfcfflt«8 1 3 nm, jft«4 0 6 
. 5nm*J:tf»fi2 7 1. 0 n m©3l:- l/> h^MfiMif 1 3 4 (CA 
St^«*?13 4*&tt**2 7 1. OnmCnt-^h^aS 
^38x8^9- 1 3 5 &38aLT^;bV-^Alg(d £ -©*iSL*JCJ:S«a© 

[0 14 2] 

— ¥58iSS^- 1 3 5 1CJ: UMt*£;ft£:$m2 7 1. 0nmO3t:-l/> 
hfttt, ^MM^ ^~ 1 3 6 lz£^XfcMt<tlT. mmiffJl-r-V^fcU- 
*y-K**^&*fi»S*i*l/-1f-«*^»l 3 7lCAM£*l£., 
[0143] 

o 

[0144] 

.Jia»iiirfflx5-s/^^4»i3 8{c&^Tte, Axzntcmmmmz 

»r5v*T, *E- (n v V) tf=r# i^-if- l 3 l tffitlcaMfc 8 1 3 n m<D 
[0 14 5] 

£e> Lfe7-f - KAy*«fftci »J, fltJcakR2-7 1. OnmCnt-^h 
ft £ V- AM^fcmiif 3 Z\ £ ifi «Ifg h & £ . 

[0 14 6] 

E19 1C{±, m 1 8 {C^L^^;i/Vnti7A^M^=l#=lti- b> hft 
SRI 3 0Ofl6©mfi©^J»(Z>— #a*«w34xT.V^S. H18i:wLfeififct 

[0 14 7] 
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@i sK^Vfr^-vuffiMm^ntynyi- uy bytmi 3 o' m&2 

7 1. 0nm©nk-l/> h ft fc^f £ Zl HtfiTZ £ & o IzmfcZ *lT£ U , 

Kra«a (n*y*) Ifn^l/.-if- 13 1' 4:, UlSfiXIIHFl 32' t 
, I2tMil?13 3" IMI?13 4" L.fS1^7-13 5 
' ifi»55-13 6' b-lf-i&J^HfeSPl 3 7* MMMf^M 

13 5' i:, M^7-i3 6' i/— tf-M^^Si 3 7* 
ffl»)8i7-i/^«4Sl 3 8' ^}CJ:ot, =6- KTO (n*y*) fcfzi# 
l/-if-l3l* A7^-KA>^f#i:LTX7-i/^;b&AiJtefci?)(Z) 

[0 14 8] 

=E- KHSB (n>y If 1 3 1 ' tt, igl 0 84 nm 

TA;i/^(is ips~rooops (7 — u ^^^PS#^;i/x-eM^f5fifis i o o o 

GHz~lGHz) tf>nti- l/y hyt ££ttflff£o 
[0149] 

^-KHtt (n*£) tfn|3>U'-if- 1 3 1' ^&m»S*ife«*l 0 

8 4 nm03t-l/> h7fctt» 1 ?ft*^Sl3S^ 1 3 2' KAIfStU HIM 
^Ht^l 3 2' IC «fc »; 1 0 84 nm©3t:-l/> h ft £ 2 ffifg?£tf>M 

[0150]. 

fit, * 1 tftSSK**^ 1 3 2 ' ^?.|IJ»Snfc»fi54 2nmffl3t-P 
> h^ttf 2MItI?l 3 3' f2$Miif 13 3' {Cj; 

»J$lkR5 4 2 nm©at-I/> h ft £ -£©31 2 ffii9&<Z)8g& 2 7 1. Onm03 

[0151] 

$£>IC, ^2$M|^13 3' j^?>ffil*Stlfeaft*5 4 2 nm£ J:tf«t:R 
2 7 1. 0 nm03t-l/> 3 2* £ ft 1*3*1 

fil 0 8 4 nm©3t-l/>^^ Ift*^**^ 1 3 4 ' JCAStStt, Wl& 
Mif 13 4' *6ttatfi2 7 1. 0 nm©nt- Uy N ftCD<5*ffifif £ *l, 4 s 
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9- 13 5' *m^TV)\s^-v2±m*<Dm.iLJ]\z&&wM<»tL&>\zm 

[0 15 2] 

^Sii57-1 3 5' U;Kf*3*l£?&:R2 7 1 . 0nm(03t-l/ 

n-#v- K^&h*^e>«iJ&£*iSi'-1f-M^ft3fli 3 7' JcA&f£;ftS 0 

[0 15 3] 
[0 15 4] 

IcSo'vat, ^e- KFIflB (ny?) trn#i/-if~ l 3 l* tfitfcMli o 8 4 

[0 15 5] 
[0 15 6] 

ilbTEl 8JC^"T l^CD^^ — i^A«kffltf=l^3li-l/> h?fc$U 30$: 
[0 15 7] 

it, titfB3BW»i-4 2fc, ^2«Iii4 3i:, MK7>f;t- l 4 4 i: 
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[0 15 8] 

(Dmm^m.m^^'y^ a- i 4 ^^^mm^^m^m^i 4 zizmtizftz 

BS 2 ^<Z> MJ8T*^ U mt> Z> £ o izmm £ ftX § „ 
[0159] 

#, e»m##©B&2^<Z)M^mT'^jy^*)-5<fce)fCS!l^$tl-Sr tlC^S. 
[0 16 0] 

?kiz. 0 2 O{c^t-*l§0^P--»f-^SPIg*©f[fi©^(Z)^ffi©--Mi:LT, 

02 1 Mi^^p), M^coi/-- ^-teiancM^sati- 1/> h^iibTig 

1 9 tc^-r 1 ^®y;i/Y^^lffllf3#3t-U> bftM 13 0' 

yz-vyv%m) <Dmm<Dmm<D—miz-D^xmm-t^> 0 @i9i;^ifc 
^i:i^-^^«^^-rs^{ctt, mi Qiz^^xm^^frmmim-oft^z 

m^Tm?Z.£tL. 02 0{C^Lfc^il|Hl-^fe«ffi^-r-5^JCli 

. 0 2 Otcfflv^^ic n j ^Lt^t^iiCJ: y, -ecDSMWfc&iBfcMm 

[0161] 

3©*#§0^i/-if-^£u^si 4 o' it, m^mmmnLx. 

4 1' t M«14 2' i2«^«14 3' il, 

144' M«MM14 5' ^^IB|g$nTVN§ 0 
[0 16 2] 
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[0163] 

^£»J, d©fi)fefla»aPK:<k»J, $12 7 1. 0nm©3t-l/>h^§)t 
[0164] 

#CiC, 12 2^#Il^e>, m^WL^-nM-Vy h3fc5:^tSl^0l/ 
— 9 f -^*Plcmv>Snt-U> N#St£ UTCWl/-if-$:fflVNfe^:|§0^l/--tf 
-#£Pi£S (fiftmMMg £ tf L/ AM^/#£Pffl CW3k-l/> 

[0165] 

z.<d. mz 2izm-?*mm\s— *f-$t$&mm 5 oiz&^Ti*. ±mvr^cw 

S. 

[0 16 6] 

<f-^«Pissi 5o&, tffr^-y&m^izmisTmutjjizj: 

? s « 38 ifcSL;*/ tc <fc s i: <z>MJf & & z. £. # X- £ £ . 

[0 16 7] 

hftfltfc Ltt^2 7 1 nmO^l/T^^AfflCWb-f- 151 £ffiV>& 
££*;IC, MWilLT, m«Ml52fc, &*B^Ii#§l 5 3 
2¥i!fc:K«l 5 4il, 3gW»K9>f A- 15 5t, 5&iS3§l 5 6t, ill/>X 
1 5 7 ail, W#3lfc^^l 5 8t, 2 57bt, WWft^Ht^ 

-f A*- 15 9 i:^gH^$4xTV>S„ 
[0 16 8] 
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5 8 ^mmLxmmmizmmwL^mit^x. *v-7ftm*ftoo 

[0169] 
[0 17 0] 

^l/T^-^AMCWlz-f- 15 1 tmi 5 2 fctfWcMjg, 

[0171] 

M*2 7 1 nm0>f;i/7n>?AMCWl/-f- 15U LTtt, 
, Sfcgl 0 8 4 nmCD^T-r A- l/-1f-^¥^# l^-if-<D3|4 Jgf|?&£M V^ 
3 J^tCUT* &£vm iS5 4 2 nmCD^ftU-f-©! 2118 

*&&MV^J:e>&CLT*)J:^U &3V\ti, tS2 7 1 nm0f 

[0 17 2] 

o 

[0173] 

ti- b> hft£, =m- U> h ytffiCiSS^ £ ^MC^ tf - A izMMt Skillet 
[0174] 
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" [Hi] 

[02] 

* s m & & m -r m m t* & s . 

[S3] 
[04] 

*»i©IIS:3ttEii7&»J, (a) tex*;i/^-ip&£^U (b) tt 

(c) ii#^^coziii- b> h^^Miif-r-s^-r ^ >^$:^-r^>f 

[05] 
[06] 

«JB$T*N&fC.fcS b-1f-ft<D{&ffic«ft<D^£^M0T*&y, (a) 

izomtemt&mT'&mtf- x / zrn&m&iz&mv <Dmyt (a-) 

) (c) itomt e m n (Dmx^m^ 7t y z rnr=.m^iz^ 

@y©fi* (a+) £&&r££^-to 
[07] 

•r^^0T*fe€> o 
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[0 8] 

m 1 7bM& 3 CD =r t - 1/ > h^tlT3^nt-l/> h*fc«gft&JBv*T 

u-if-?^»i6«©*«©^«i©-«©**«*»WH'T?*y, (b) 

[09] 

©U-1f-^S«©|gM<O^JB(D-M<OflE^*^3ttroHT?&*J,' (b) 

[010] 

®.mmv&v. &vmmK\** m.&j]\z&&*/vnym*<DW&*:fi^t~to<D% 
[aii] 

So 

[012] 
[013] 
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[SI 4] 

1 €i<DWL&2 5 2.4 nm©CWl/-1f-&M^#£PtCMV^:3fc- Vy V% 
[015] 

014 {Cfc^rfS-Sf 1 2 1 iCJ: U^i-^*2 5 2.4 nmtf>>>U □>fflCWl/ 
[016] 

[017] 

015 (c^-Tnn- h)fe^(D^2 5 2 nm5foM&!8£K£ttSAffi## 
tt^ty7 7tS l J, M«3 7 3 nmCDA7J^$:4 8 0 mWT'^tbfci^ 

tfi7 8 0 nm(Z)A^7tiC*f-r-5^2 5 2 n m© m^fttf) Affi7J# 

[018] 
[01 9] 

tctooyytmn hx<DB^(Dv-^ t -^mz.m^^n\i-\yy hytmommwtwm 

[020] 

m*e>is--v ! - : &mizm^^z>^t-i/y hytmt itsi 8 &c^-r 1 &<Dtfjv 
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5 0 
5 2 
5 4 



3K- V> 



5 0 0 3t " W ^** s t a g e ) ^SWl*^ 



10 0 0 
10 0 2 
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^ ,- - <= a P 



10 0 4 
10 0 6 
10 0 8 



phire laser 7 4 6 nm) 
7>f V I/ — * (I S R) 

1 0 0 8- 1 (M1) 
l 0 0 8-2 #R»59-(M2) 

l 0 0 8- 3 ^R»^- (M3) 

1 0 0 8-4 tti^J- 

1 0 0 8 _ 6 
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[04] 



3s3p*4s 3 P 0 J=0 



(a) 



3s 2 3p* 3 P t J=l 




m=-l 



m=0 



m=+l 



(b) 



dNu 



dt 

dNg,- i 

dt 
dNg,o 

dt 
dNg,+ i 

dt 



= Wo+ +Wjc +Wa- - 



= - Wa+ + 



= - Wic 



= - Wo- + 



Nu 
3t 

Nu 

3x 
Nu 
3t 



Nu 



20MHz Phase Modulation(-7c/2, n/2) 
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BH 



n 0 : nxmmmm 



CCTlin Q <n e <b"T^ 0 (n e i*T<&fflj&*ji*i*) 
O = 2 7C (n 0 -n e )d/A. 
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